Autoregulation of endogenous epinephrine release via presynaptic adrenoceptors in the rat hypothalamic slice.
High-K+ (30 mM)-evoked release of endogenous epinephrine in hypothalamic slices from three rats in the presence of tetrodotoxin, 3 X 10(-7) M, was measured by high-performance liquid chromatography with an electrochemical detector. Spontaneous and evoked release of epinephrine was markedly reduced, when rats were pretreated with 2,3-dichloro-alpha-methylbenzylamine, an inhibitor of phenylethanolamine N-methyltransferase, the enzyme catalyzing the formation of epinephrine from norepinephrine, 80 mg/kg i.p., before decapitation. The amount of epinephrine released during the resting state was lower by a factor of approximately 2 orders than that of norepinephrine and dopamine but was consistently higher than the limit of the sensitivity of this assay system, 0.1 to 0.3 pmol. The evoked release of epinephrine was Ca++ dependent. Isoproterenol, 10(-8) M to 10(-7) M, dose dependently increased this parameter. I-Propranolol, 3 X 10(-8) M, shifted the dose-effect curve of isoproterenol to the right. Atenolol, 10(-6) M, and butoxamine, 3 X 10(-8) M, beta-1 and beta-2 antagonists, respectively, antagonized the action of isoproterenol, 3 X 10(-8) M. Tazolol, 3 X 10(-7) and 10(-6) M, a beta-1 agonist, and salbutamol, 10(-8) and 3 X 10(-8) M, a beta-2 agonist, dose dependently increased the evoked release of epinephrine. I-Propranolol, 3 X 10(-7) M and 3 X 10(-6) M alone, dose dependently decreased this parameter, but the d-isomer produced no effect. Clonidine, 10(-8) and 10(-7) M, an alpha-2 agonist, dose dependently decreased the parameter, and this decrease was antagonized by yohimbine, 10(-6) M, an alpha-2 antagonist.(ABSTRACT TRUNCATED AT 250 WORDS)